High-efficiency transfer of cystic fibrosis transmembrane conductance regulator cDNA into cystic fibrosis airway cells in culture using lactosylated polylysine as a vector.
To find more efficient vectors for the transfer of CFTR cDNA, lactosylated polylysine was explored for transfer into airway epithelial cells in primary culture. The efficacy and high efficiency of transfection were shown by several criteria: expression of both mRNA and protein for CFTR and the functional correction of the Cl- channel activity. Using specific combinations of agents to enhance the transfection, an efficiency of 90% was obtained as detected by in situ hybridization with digoxigenin-labeled probes generated against exon 14 of CFTR. The highest efficiency was observed by adding E5CA peptide (10 microg) and 5% glycerol to the transfection mixture. The degree of transfection could be controlled by the enhancing agents, thus modulating the efficiency of transfection. The highest level of transfection efficiency is equivalent to that reported for viral vectors. None of the agents or their combinations in the concentrations used were cytotoxic to the primary cells. Antibody pAb3145 was used to detect the expression of the CFTR protein in the cells. When an N-terminal GFP-CFTR fusion gene was used to transfect the CF cells a functional correction of the CFTR Cl- channel was detected by patch-clamp electrophysiology. The high efficiency of CFTR gene transfer with lactosylated polylysine leads to the conclusion that lactosylated polylysine is a promising vector to transfer the CFTR gene into human airway cells in culture.